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Background: Recent studies show a signiﬁcant rate of adverse events in hospitalized patients in devel-
oping/transitional countries e with approximately 18% of them related to surgical procedures. Under-
standing and preventing these errors requires adequate training in patient safety research methods e
however, relevant training programs are currently lacking. We developed, delivered and evaluated
a training program to address this gap.
Methods: A one-day training program was developed based on the recently published WHO core
competencies for patient safety research. The focus was on surgical patient safety research e including
human factors, operating room (OR) teamwork, the OR environment, and safety culture. Feasibility,
relevance and preliminary evaluation of the program (‘proof of concept’ testing) was conducted in
Bogotá, Colombia in July 2011. A validated evaluation framework was utilized, assessing participants’
objective knowledge, attitudes, and observational skills.
Results: 30 postgraduate students from a range of clinical/non-clinical disciplines signed up and 17
attended the program. Participants’ knowledge of surgical patient safety signiﬁcantly improved upon
program completion (Mean pre-course ¼ 55% vs. Mean post-course ¼ 68%, P < 0.01), as did their
conﬁdence and understanding of problems and methodologies to assess OR patient safety, and teamwork
issues (P < 0.05). Observational skills in recognizing safety-related behaviors using OTAS (i.e., quality of
teamwork) improved on qualitative evaluation.
Conclusions: We have developed a viable, WHO-driven training program that can be delivered to clinical
and non-clinical researchers to develop their competencies and thereby build capacity in developing/
transitional countries to carry out surgical safety research. All program materials are available in English
and Spanish for research, training and dissemination.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Unsafe patient care is a global concern, with approximately 10%
of hospitalized patients worldwide suffering adverse events.1e4
Most of the evidence though comes from the developed world.
The current lack of patient safety literature on both surgical and
wider healthcare problems and interventions from developing and
transitional countries (DTCs) means that issues relating to patient
safety in DTCs are poorly understood e including the nature and
magnitude of patient safety problems.5e8 A large, multi-country,
retrospective patient record review study to examine the extentSt Mary’s Campus, Norfolk
ax: þ44 207 886 6309.
ciates Ltd. Published by Elsevier Ltand nature of adverse events in DTCs published in 2012 found that
8.2% of hospitalized patients experienced at least one adverse
event, ranging from 2.5% to 18.4% across the eight countries
studied.9 Eighty-three per cent of these adverse events were
deemed to be preventable, and approximately 30% were associated
with the patient’s death. These rates of preventability andmortality
are considerably higher than results reported from the developed
world.1 Importantly, one of the most common types of adverse
events was peri-operative, suffered by approximately 18% of
surgical patients, ranging from 7 to 47% across DTCs.9
This level of unsafe medical care deserves systematic investi-
gation in DTCs e and indeed carrying out patient safety research
speciﬁcally in the peri-operative context is a key challenge. A recent
review concluded that the volume and scope of patient safety
research in DTCs is very limited.10 In these countries, the nature,
priorities, and interventions to tackle potentially unsafe medicald. All rights reserved.
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Moreover, in these countries factors such as severe underfunding
and lack of relevant technological sophistication within healthcare
systems as well as organizational culture11 can exacerbate safety
concerns and limit the range of available interventions that can be
implemented to enhance patient safety.
A signiﬁcant effort to address this gap in the developing world
came from the World Health Organization (WHO), which in 2004
established theWHO Patient Safety workstream. The remit ofWHO
Patient Safety was to enhance patient safety across all WHO
member-states. The worldwide shortage of trained patient safety
researchers, particularly in DTCs, was regarded as a major limita-
tion to enhancing patient safety. To promote, strengthen and build
global research capacity, WHO Patient Safety developed a frame-
work of competencies for patient safety research, based on an
international consensus.12 This framework groups competencies
into three major areas:
1. Patient safety competencies: The fundamental concepts of the
science of patient safety (e.g. human factors and organizational
theory)12
2. Research methods competencies: Design and conduct of patient
safety research (e.g. selection of an appropriate study design for
intervention evaluation)12
3. Knowledge translation competencies: The process of translating
research evidence to improve the care of patients within the
clinical setting (e.g. use of research evidence to advocate for
patient safety)12
The WHO framework is intended to guide the development of
education and training programs for patient safety researchers
across the globe. Although the WHO framework offers the required
guidance, at present training modules to address the competencies
identiﬁed in the framework are lacking. The goal of the study re-
ported here was to address this gap. We aimed to develop and
evaluate a feasible and sustainable training program, which incor-
porates core competencies as deﬁned by the WHO Patient Safety
framework and which addresses patient safety research within
surgery (Box 1). The key focus of the program was to raise aware-
ness of the issues that affect patient safety in surgery and the skills
required to conduct robust patient safety research in the operating
room (OR) and the peri-operative setting by clinical or non-clinical
researchers.
2. Methods
2.1. Focus of training
The WHO framework is intended to be used in a ﬂexible manner e allowing
training program developers to cover competencies appropriate to the topic area
and local context. As such, not all competencies need to be covered within any one
training program.12 The key focus of the training program that we developed was on
human factors and team-related issues in surgery e a key area of global safety
concerns, particularly in DTCs.9 This was deemed of international signiﬁcance, as
evidence shows that team factors are at the heart of surgical incidents and errors13
and features as a key topic in the WHO Patient Safety Curriculum Guide (Multi-
professional edition).14 We speciﬁcally focused on teamwork in ORs and how it
relates to the safety of surgical patients. The evidence base linking effective team-
work to improved technical performance and clinical outcomes in surgery is
emerging.15e17 Moreover, the Research Priority Setting Working Group of the WHO
World Alliance for Patient Safety has identiﬁed a number of key patient safety topic
areas to guide research efforts; unsafe surgical care has been classiﬁed as a major
patient safety topic.5 This clinical area was, therefore, considered to be of signiﬁcant
value.
2.2. Development of training program
A 1-day training program was developed by patient safety experts (LH, SA,
CV, HGD, NS). The aim was to create a training module that encompassesa number of the core WHO competencies for patient safety research (listed in
Box 1), which would be ﬂexible in its delivery (e.g., 1 full-day session, or 2 half-
day sessions) and which would build capacity for patient safety research in
DTCs.
The ultimate aim was to offer ‘proof of concept’ that such a program can be
locally delivered within an environment that may be challenging for patient safety
research or interventions (for example, because of ﬁnancial constraints, or because
of lower salience of patient safety issues compared to countries where such issues
have received extensive academic and political attention and also funding, like the
USA, or the UK). Ultimately, the program was built to provide a basis for further
training in the research competencies that are necessary to conduct patient safety
research and robustly evaluate interventions in ORs/surgery. The program did not,
therefore, provide training in practical patient safety skills (several such programs
already exist),18e21 but covered skills and competencies for patient safety research
application.
A four-stage process to the development of the program was taken, as follows:
2.2.1. Stage 1: development of training program content and evaluation tools
A training package was developed, using standard, reproducible audiovisual
materials (PowerPoint slides and video clips of surgical teams in action) by our
group. In addition to the group members’ expertise in patient safety, the group
provided clinical expertise (SA, HGD), expertise in error theory and analysis
(CV), and expertise in human factors and psychology (LH, ACA, NS). The
package aimed to cover a number of competencies as deﬁned by WHO Patient
Safety (middle column within Box 1) and applied these competencies to the OR/
surgical care. Furthermore, to account for the fact that patient safety research is
a multi-disciplinary ﬁeld the training program was developed to be applicable
to both surgeons and non-surgeons (i.e., researchers with non-clinical
background).
2.2.2. Stage 2: Delivery of training
The training program was delivered by 3 of the expert developers (LH, NS,
HG) in 2 half-day sessions (4 h each) in July 2011 in a large public university in
Bogotá, Colombia. The training was attended by a group of postgraduate students
from multi-disciplinary backgrounds including: pharmacy (x2), economics (x1),
engineering (x2), physiology (x1) epidemiology (x3), optometry (x1), public
health (x3) pediatrics (x1) industrial design (x1), psychology (x1), and nursing
(x1). The program consisted of a mixture of didactic teaching (lecture-based
presentations), interactive tasks, small-group activities, and group discussions.
Learning objectives were set at each subsection of the course throughout
delivery, so that it was salient to the participants what they were aiming to
achieve and learn throughout. The training was delivered mostly in English e
with some of the discussion in Spanish to facilitate attendees to express them-
selves in their native language. In the discussion sessions, emphasis was placed
on potential cultural, medico-legal, academic, and economic challenges that may
be faced by patient safety researchers speciﬁcally within the healthcare context
of Colombia.
2.2.3. Stage 3: Training evaluation
A validated multi-level approach to the evaluation was taken, as recommended
by Kirkpatrick’s framework for the evaluation of training interventions.22 This
framework postulates that the evaluation of a training program ought to include
participants’ reactions (evaluation level 1), their knowledge and attitudes (evalua-
tion level 2), their skills (evaluation level 3), and ﬁnally, organizational impact
(evaluation level 4). Box 1 displays the training program elements, the speciﬁc
learning objectives associated with each element, and the method(s) of evaluation.
Of these, we were able to evaluate levels 1-3: attendees’ knowledge, attitudes,
and a number of skills in relation to surgical patient safety and teamworking. These
were assessed pre- and post-training, as follows:
(i) Knowledge: 20 multiple choice questions (MCQs) were developed by safety
experts from the Imperial Center for Patient Safety and Service Quality (LH,
NS, SA). Each question had one correct answer and three distracters.
(ii) Patient Safety Survey: a 23-item survey was developed by our group and was
administered to the participants, who used it to self-assess their conﬁdence in
relation to the patient safety evidence base, and understanding of relevant
concepts, methods, and issues. Each item was answered on a 5-point Likert
scale, anchored at 1 ¼ strongly disagree to 5 ¼ strongly agree, with higher
scores indicating higher self-conﬁdence.
(iii) Skills in Assessing Teamwork: participants used the validated Observational
Teamwork Assessment for Surgery (OTAS)23e25 tool to assess quality of
teamworking in two OR videos. Participants were instructed to describe the
positive/negative elements of teamwork they could identify in the videos on
proformas that were provided by the instructors. The quality of participants’
descriptions was analyzed by two expert OTAS assessors (LH, AW) and eval-
uated qualitatively.
(iv) Global Course Evaluation: 10 statements covering three themes (program
content, delivery, and overall satisfaction) were administered to the partici-
pants upon completion of the training. Each statement was answered on a 5-
Box 1. WHO Core Competencies for Patient Safety Research covered in the Training Program.
WHO Framework 
Domain 
Competency 
Method of 
Delivery 
Learning 
Outcomes and 
Method of 
Evaluation
Patient Safety
Describe the 
fundamental concepts of 
the science of patient 
safety, in their specific 
social, cultural and 
economic context. 
1.1 Basic definitions and 
foundational concepts, 
including human factors 
and organizational 
theory 
1.2 The burden of unsafe 
care 
1.3 The importance of a 
culture of safety 
1.4 The importance of 
effective communication 
and collaboration in care 
delivery teams 
1.5 The use of evidence-
based strategies for 
improving the quality 
and safety of care 
1.7 The importance of       
creating environments
for safe care
Lecture 
Lecture, small 
group activities 
Lecture 
Lecture, small 
group 
discussion & 
video
demonstration 
Lecture 
Lecture, small 
group 
discussion
Knowledge and 
attitudes 
Multiple Choice 
Questions and 
Attitudes to 
Patient Safety 
Survey.
Research Methods
Design and conduct 
patient safety research.
2.6 Employ valid and 
reliable data measurement
and data analysis
techniques  
Hands-on 
practice using 
OTAS tool; 
interactive 
discussion 
Skill in 
assessing 
teamwork.  
Qualitative 
analysis of 
OTAS 
assessments
Note: OTAS=Observational Teamwork Assessment for Surgery  
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scores indicating higher satisfaction with the training. Participants also
provided free-text comments on the training.2.2.4. Stage 4: Translation of training program in Spanish
The study aimed to provide ‘proof of concept’ e however, in order to maximize
the feasibility of the training program and build capacity locally, upon successful
completion of the pilot delivery all materials and evaluation tools were translated
into Spanish (ACA, HGD, AW), which is the native language of 332 million people
world-wide.263. Results
3.1. Setting and participants
The training program was delivered as two half-day sessions
within the context of a summer school in patient safety carried out
in a large public university in Bogotá, Colombia in July 2011. 30postgraduate students signed up for the summer school, of whom
17 attended both days in full, and 14 provided analyzable data.3.2. Knowledge: multiple choice questions
Mean MCQ performance (i.e., correctly answered MCQs) pre-
training was 55% (standard deviation ¼ 17%, range 25e75%),
whereas post-training it increased to 68% (standard
deviation ¼ 13%, range 45e85%). This increase was signiﬁcant
(t(14) ¼ 2.99, P ¼ 0.01), thereby indicating that the training was
successful in imparting patient safety knowledge to the
participants.3.3. Attitudes: patient safety survey
Table 1 summarizes participants’ responses across all 23 patient
safety survey items pre- and post-training. Participants’ conﬁdence
Table 1
Attitudes to Patient Safety Survey Pre- and Post-Training.
Statement Trainees Mean (SD) Pre-Training Trainees Mean (SD) Post-training P level pre/post-training
I have a good understanding of patient
safety issues in healthcare
3.07 (1.00) 4.13 (0.34) 0.001
I have good knowledge of factors
inﬂuencing patient safety
2.73 (0.80) 4.13 (0.50) 0.005
I am aware of situations that could
potentially lead to error and patient
harm
3.33 (0.72) 3.93 (0.46) 0.005
I am aware of the evidence on the
international incidence of adverse
events in healthcare
2.93 (0.88) 4.06 (0.57) 0.003
I am aware of the evidence on the
consequences of adverse events in
healthcare
3.53 (1.13) 4.06 (0.44) 0.32NS
I understand the role of human factors
in error prevention
3.73 (0.80) 4.38 (0.62) 0.08NS
I know the basic tenets of the ‘Systems
Approach’ to patient safety
2.53 (0.92) 3.93 (0.59) <0.001
I understand the potential for making
errors at various steps in the patient
care pathway
3.53 (0.74) 4.13 (0.52) 0.01
I understand the factors that cause wrong
site surgical procedures
2.67 (1.11) 4.06 (0.85) 0.003
I am aware of the WHO competencies for
patient safety research
2.57 (1.16) 4.13 (0.62) <0.001
I understand the rationale of having
checklists in healthcare
3.27 (1.22) 4.81 (0.40) <0.001
I am aware of the WHO Surgical Safety
Checklist
2.20 (1.21) 4.63 (0.62) <0.001
I know the current evidence base regarding
effectiveness of checklists in healthcare
2.47 (1.25) 4.06 (0.57) <0.001
I know the principles of healthcare team
training
2.50 (1.02) 4.31 (0.79) <0.001
I know the current evidence base regarding
effectiveness of team training in healthcare
2.87 (0.99) 4.25 (0.58) <0.001
I am aware of applications of simulation in
improving teamworking in healthcare teams
2.57 (0.85) 4.06 (0.44) <0.001
I understand the relationship between team
interventions in healthcare and similar
interventions in other industries (e.g., aviation)
3.27 (0.80) 4.25 (0.68) <0.001
I understand the principles of team assessment
in healthcare
3.07 (0.88) 4.06 (0.68) <0.001
I am aware of issues regarding tool reliability
and validity in healthcare team assessment
2.67 (1.11) 4.20 (0.56) <0.001
I am aware of the OTAS tool for assessing team
performance in operating theatres
2.07 (1.00) 4.23 (0.50) <0.001
I understand the contribution of distractions
and interruptions to error
3.33 (0.72) 4.40 (0.63) 0.002
I understand the concept of safety culture in
healthcare organizations
3.40 (0.99) 4.19 (0.54) 0.009
I am aware of the dimensions of safety culture
within healthcare
3.14 (1.03) 4.00 (0.63) <0.001
Note: SD ¼ standard deviation.
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as captured by the survey were signiﬁcantly enhanced post-
training compared to pre-training e 21 of the 23 items showed
signiﬁcant increases in agreement (P < 0.05 or lower).3.4. Skills: using the Observational Teamwork Assessment for
Surgery (OTAS) to assess teamwork and patient safety in the OR via
observation
Increased recognition of patient safety-related behaviors in the
OR video clips (i.e., quality of teamworking, presence and impact of
distractions to the operating surgeon) was evident from entries
recorded on the OTAS proformas. A qualitative analysis revealed
that prior to completing the workshop, participants’ awareness of
patient safety and teamwork issues was limited; typically partici-
pants noted distractions that were evident in the videos, such as‘music playing in the operating room’ (P4) without recognizing the
implications for patient safety. After completing the workshop,
participants identiﬁed more safety related behaviors e including
key teamwork behaviors (e.g., surgeon’s leadership, communica-
tion, and team coordination); adherence to safety interventions
(e.g., use of the WHO Surgical Safety Checklist); and also avoidable
distractions and how they were managed (Box 2). Participants’
entries also revealed greater awareness of the consequences of such
issues in relation to patient safety (e.g., lack of leadership contrib-
uting to an uncoordinated OR team, which keeps distracting the
operating surgeon).3.5. Global training evaluation
Each attendee of the training program completed a post-course
evaluation survey, relating to course content, delivery and
Box 2. Participants’ Awareness of Surgical Teamwork and Patient Safety following the Training Program e Qualitative Analysis.
)oedivmorf(noitavresbOelpmaxEemehT
Communication and Teamwork Team members not listening to each other (P11) 
Lack of coordination-people speaking simultaneously (P3) 
Anesthesiologist did not verify patient details or procedure to 
be completed (communication); Lack of instrument preparation 
not completed in timely manner (coordination) (P1) 
Team introduced themselves before surgery and through details 
of the procedure and equipment requirements were discussed 
before starting-Positive communication (P10) 
The team is not able to coordinate surgical activities due to 
lack of leadership (P12) 
There is an argument in the team because there is lack of clarity 
of who is the leader (leadership) (P9) 
Communication is not effective as objective is not achieved 
(P9)
No one gives update on patient condition (lack of situational 
awareness) (P10) 
Distractions and Interruptions Cell phone switched on in theatre, potential distraction (P3) 
Music playing in theatre (P7) 
Unnecessary conversation (P9) 
Team not trying to minimize noise and distractions(P3) 
The sound of the phone is distracting to the team (P8) 
Intervention to Improve Safety WHO Surgical Safety Checklist not completed (P13) 
Anesthesiologist failed to check equipment prior to surgery 
(P1)
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summarizes participants’ global evaluations. All training elements
(content, delivery, and satisfaction) were scored very positively
(range 4.19e4.75 on the 5-point scale).Table 2
Evaluation of the Patient Safety Training Program.
Evaluation Domain Item
Content 1. This course met my expectations
2. I would recommend this course to a colleague
3. The course content was consistent with the course
Delivery 4. This course was well-delivered and engaging
5. The information was provided in a way that was e
6. The teaching and learning materials were of appro
7. The various activities of this course helped me to
Satisfaction 8. Overall, I am satisﬁed with this course
9. The learning objectives were met
10. Following this course, I feel better prepared to und
Note: SD ¼ standard deviation.In their free-text responses, participants mentioned that ‘The
group work helped in getting the concepts better’ (P4) and that ‘The
workshop is practical, enhances understanding of patient safety con-
cepts.. I learnt a lot of new things’ (P7). Importantly for the aim ofMean (SD) Range
4.56 (0.51) 4e5
4.75 (0.45) 4e5
objectives 4.75 (0.45) 4e5
4.47 (0.74) 3e5
asy to understand 4.19 (0.68) 3e5
priate quality 4.63 (0.62) 3e5
gain a good understanding of the subject 4.63 (0.50) 4e5
4.69 (0.48) 4e5
4.69 (0.48) 4e5
ertake patient safety research 4.63 (0.50) 4e5
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mentioned that ‘the interaction between academic patient safety
centers like Imperial is very important to build research in our
community’ (P4). In addition, participants commented that the
trainingwould have had even better impact if itwaswholly delivered
in their native language (i.e., Spanish). This comment was consistent
with our initial capacity-building strategy e the training program
materials and forms are now available for delivery in Spanish.
4. Discussion
Wedeveloped a feasible surgical patient safety training program
aimed at novice patient safety researchers, and provided ‘proof of
concept’ evidence for it in a DTC where surgical patient safety
research is currently very limited. The goal of the training program
was to provide the foundation of the core competencies necessary
to conduct robust patient safety research in surgery as deﬁned by
theWHO competencies framework. The detailed pilot evaluation of
the program in Colombia showed that the program is feasible, and
viewed very positively. Attendees improved signiﬁcantly in their
knowledge of patient safety, conﬁdence in relation to the patient
safety evidence base, and understanding of relevant concepts,
methods, and issues. Post-training, attendees also displayed an
increased awareness of patient safety-related behaviors in the OR
(e.g., quality of teamworking, presence and impact of distractions in
the OR, and other elements).
The primary objective of delivering a training course targeted at
surgical patient safety researchers is to equip novice researchers
from various backgrounds (clinical or non-clinical) with the vital
knowledge, skills and abilities to conduct research that enhances
patient safety. A limitation of the programwas the small number of
attendees as well as the fact that we did not have any surgeons in
attendance. This may reﬂect the fact that the course was delivered
as part of a summer school where attendance was voluntary.
Although this is not a huge problem for a ‘proof of concept’ delivery,
in the future, in may be advantageous to offer this course as
a credited post-graduate module to encourage uptake. Formally
offering the course via local schools of post-graduate surgical
training will also improve uptake amongst surgeons. We take the
view that it is important for such a course to be attended by OR
team members, but also by psychologists, engineers, and others as
to date surgical safety research has been delivered internationally
by multidisciplinary teams, some led by surgeons and others led by
academic researchers. From our perspective, it is not yet clear
which ‘model’ will be adopted in DTCs and how the local profes-
sional cultures and context will push for or potentially hinder
patient safety research e and hence we ought to increase capability
in both clinical and non-clinical researchers to be able to contribute
to the surgical safety evidence base.
A key lesson from this studywas that increasing capability in any
DTC means delivering training in the local language e hence
development of all course materials in Spanish was built into our
approach. We think that whilst course attendees’ knowledge in
patient safety improved after completing the course, the relatively
modest increase (from 55% to 68%) may reﬂect the fact that the
trainingwas in English (a second language for attendees). To the best
of our knowledge, our course is now the only such course that can be
delivered in English and Spanish.Moreover, following the course the
need of OR team assessment materials in Spanish emerged from
attendeese soweare currently re-validating theOTAS tool for use in
South and Latin American countries in the Spanish language.
Looking further into the future, we believe that the critical aim of
such training programs ought to be to train adequate numbers of
researchers within the ﬁeld of patient safety. We envisage this as
‘patient safety research literacy’ and we propose that a ﬁrst key aimfor the international surgical community is to enhance it. A relatively
straightforward way to assess progress in this ﬁeld is by examining
the quality and also volume of patient safety research in the OR and
the peri-operative setting stemming from DTCs. Adequate research
of high standard will allow meaningful comparisons between the
developed world and DTCs and contribute to addressing current
problemse like, for example, how best to implement surgical safety
interventions like the WHO Checklist across national and local
cultures in away that makes the intervention most effective. Within
our study, we hoped that the training program would inspire
attendees to conduct patient safety research. Although we have not
formally monitored the progress of all attendees, encouragingly,
a number of attendees have sought our guidance in designing novel
patient safety research projects in surgery.
Educating and training surgical patient safety research is of course
a long-term process that requires sustained effort, funding and
a supportive professional culture. The WHO Patient Safety Research
Competencies offers a useful guide for DTCs e and our program
shows that it is feasible to deliver these competencies via a training
program. We envisage that further similar programs will be devel-
oped and ours will be expanded to cover the full spectrum of the
WHO competencies. Given the resource constraints that are present
in DTCs, we propose that the surgical community in these countries
ought to take part in this process so that relevant research areas are
prioritized as is locally needed. In our experience, training expert
faculty is vital to the longevity of developing and delivering such
training programs (which can often bedelivered atminimal cost once
developed). To contribute to this, we are in the process of designing
a ‘train-the-trainers’ program for surgical faculty to lead patient
safety research.Weenvisage that thiswill allow local surgeon trainers
to deliver trainingmodules adapted to their local needs and priorities.
Eventually, if patient safety is to have the global impact envisioned by
the WHO, developing local faculty who can lead the delivery of
training and set up their local training priorities is a key step.
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